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"■ £2S fractions characterized by containing these hyaluronic acid oligosaccharides and 

having specific physicochemical properties; and drugs containing the same. These 
hyaluronic acid oligosaccharides are highly useful because of exerting excellent 
pharmacological effects as the active ingredients of cell death inhibitors, cell injury 
inhibitors and cell/tissue protective agents (for example, organ preservers, reme- 
dies for ulcer, remedies for hepatic disorder, IL-10 production promoters, IL-8 
production inhibitors) and being highly safe. 
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»^fi, nr^aym^v^m (ot, rHA^y^j kt>^?) isxv 

smmmu mmnmi mmmmm. xteMfa-mmmm 
mm 

KT/Uuym (£KT, THAJ bb^i) fi, -tfc^H^ Xfd#-# LTTgtt 
^$S&Wlrr3i<t#ftb;ft-0^ 0 M ^ f ^ M 120 ^HAim NF- 
k B OMM, Jkf ff»tl^ffl^^^fe ^ [High molecular weight 
hyaluronic acid inhibits advanced glycation endproduct-induced NF-kappaB 
activation and cytokine expression. Neumann A, Schinzel R, Palm D, Riederer 
P, Munch G. FEBS Lett 1999 Jun 25 ; 453 (3) : 283-7 ; Feinberg RN, Beebe DC. 
Hyaluronate in vasculogenesis. Science 220:1177-1179, 1983. $H-J;5 0 

B^roHAit *hbkt*%nm&tfh&zk#n&*tiTv&Vk*>iB PW, 

McKee CM, Cowman M, Shin HS. Hyaluronan fragments activate an NF- 
kappaB/I-kappaB alpha autoregulatory loop in murine macrophages. J Exp Med 
183:2373-2378, 1996. ; West DC, Shaw DM. Tumour hyaluronan in relation to 
angiogenesis and metastasis. In: Laurent TC, ed. The chemistry, biology and 
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medical applications of hyaluronan and its derivatives. London Portland 
Press, 1998:227. ] e 

m^oiMxvHAXv jm&m&Lx^z>m£zm^x^tc<Dx^ 
x<z>HA*y d^i£m^W£<r>fr%mLtzw*w-i)\ fcsiM'xoHA^y 
=m0^mm(D^ x<dha*v ^m\^ioxmm^fix ?*ifm.hh 
o > h a* y *w\m$> b titcmmK£mm&*mmzn>& \^x Lt. ? 

A^-y =TO#j&*M-3«ii&*frtf * £ 5 fttt©f->f xo^y ^^^^tft^ 

a-y =?na>bfc*K teo-y-^xoHA^-y ^^^^^^^^TO^^" 
n*<oxyvxm;^^x£Kmmwmz>&&'g.xh i 9 . m*<o77$. 
tezvmm* M^fc&csitsH^ **u •MA'*«k ft 



# • 
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itllcHSLT, W9-2 2 7 3 8 6 -^fg^ HA^t»tt5 
2-2 Ogf^<PHA»3:U^(m3JO, 1 0*fOT©HA^ M-*^6 

n<Dm.<omkh z> wmmm$ lx^z ^ £ (n 6 jo 

mmt z> r <t ^i-^t^ife^^Tv^s mm 2) e 

^tb^MLTfi, #HS§¥1 1—2 4 6 3 0 1^i#Wt HAStfAUt 

^nm\mm^n^^^Lx^mmm(Dmmmm^mm^tix 
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•&tc*mw\% *m\*y ^mzttu ^o, tib a) ~ (6) xm-m. 
fc%®m*%ir2>ztzimk-fm# (sirs r»§>§®#j tt>^o) * 

(a) 2 1 0 nmO^a-e^ttiLfc^ ®#*<££HA:*y rfg^tW®^ 

(4) yH*w£«r*jfc?-5HA3i-!J jmot/Tj y h\£y9&HtXWm& 
^HtoaiMtSr 1 i Lfc**£\ SKBr^©Jf*^«fK J; SSKEMtt^ 0 . 9 9 7- 
1.0 0 3 (ftjfcMt) t?fc5o 

(5) SKW^SrflU^I-SHA^D^HKlteltaKfll (C) N (H) fcitf 
(N) <D*ft*ft<^»fc<0«MMi Stt®^«r5c*^*H-S 

:tiaot#bti5 * *i **UD5B* roHaiJfil (fift%) i:<Z)^, wfHt>± 
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i (mm) 

*»WW^tt*fe^ TIB (7) fc*«<b^Wttlf*r*1-5ifc##*U\ 
(7) ^M^O l H-NMR*5j:U? 13 C-NMRa!]^0^^5 N Q) 

5* (1) 




iM&tt&k mmmftl 1 L-i om£<£ii#J:fc£tn L-8jt£fl] 
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zmm-mmmx mmm, mmmi m^mm, il-i 
o mtkimnk xtiu-s t LT©jBfcfctt/a a - 1 t 

^IM^t^WKK, 4$£~1 6|©f^X)i^lR^5H 
iRSJiS t < % H A 4 mWn&£ btZZb tfKfK&ti L V \ 

est, DKA%m<Df&ft&nnmz$$.fix^%^HA*v =?m, $&tf±-t 

<DX*hZ>o 

< i >*mw*!) =** 

rr-e rHA*-y=f»j iii> HAo^niiB^t^^Ej^^fe^s^y 
^3f^ ^(gicnac) fca&fcsifc^y Klt^L-tv^^y 
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<D)Vi>£\,\ ft:Jb\ «T©ttWfc:fe^T, GlcA l*m?A'*ay®& y AGlcA 

GlcA(-GlcNAc-GlcA)n-GlcNAc (2) 

(it* % GlcA iti/yP^ p yigaS^s GlcNAc f± N-T-ferfvP^/Paf - $ 
-tt^y a^Ktt^-fts nttl~2 9<&SBR&?5*1- 0 ) 

±12^ (2) CD GlcA-GlcNAc iZ *5ft 5 ^ JJ 3 > KH^tt 0 1-3 *S£"C*> 5 £ i # 
& * U < > GlcNAc-GlcA \Z#tf 5 ^ Jl a -> K8£tt J3 l-*4 Jt#T? & 5 ^ t 

TfE5£ (1) ^£*l$HA*yrf||#Wq&4U\ 

^ (1) 




(sS'K n«i~2 9 0satT»i$>5 % hyxttimwT-ty&TFL, 

Acli7tf;HW 0 ) 
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±w,&x*7* zti s #mttm^f& mm-r % h a* y *®mmnm 

feffl Lit A HA 4 ttB^"t*5o 

v\ mit-c^ r/v^y^M (^hy^^ y^au #y* 

*ifcHA*£**BI ft***, AdMSL itWWB "** 

(Streptomyces ft*), t7/VP^SD, 3 yFNft^ACK a 
yKn ^^— ^ACIII, ayM.ft-^ABC, zyKWP^- 

P244-248, 1991 «fi\ **flS*WA #»).' -WE* <"l> ® HAt!) * 
#^fc*W^HA^^1-^^^tTAP7K^«^V^-^»*^^" 
ft^Wfifet u-ctt, t/v* y atf**^* fVl^/V*** Kft (DMS 0&) 
*#»»fb*i6. T;w*y^«> JMWSfctt, «AtfHA»IWtiNl« 

Nagasawa b<Dm (Carbohyd. Res., 141, p99-110, 1985) mtfbflZo * 
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i»Sfti Ltli Biochem., 33, P 6503-6507 (im)mz%5ffi&tlttjj& 

'a^X^UTt^^t L"Ctt Glycoconjugate J., p453-439 (1993), 
M W093/20827 ^^K^Snfc^Sc^rffettS, 

< 2 >#|§TO# 

r#36H|Br#j fcttHftsJ j&s#$»h,S#, #fetifcW^K:H:*«0^>fX© 
*y tolNfX0)HA;f y =^6l^<DmoWKlSr^^K:^L 

bwb< i >iciB*6©#&fc£oT#£>;ft,5B# («*ou->f x©*y =**tflSil 

MUomzfe* 7 1 ~ 5 cm % *7Afi50~150cm Sfi*W*LV\ 
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teJBV^ttf4#fc|8Jfe$*i1\ NaCK KC 1 , L i Cl^M^^tt^ 
%Z>1>K NaCl %m^ZZbtiWt.L\\ 

L<ttO. lM/4 0-5 0H^ i«70*L<fiO. lM/4 5~5 0^ig 
£fc$fi)Ifi0£L<te8 0-10 Oml/Hl, ±5ff*L<t48 5-9 5m 

^^-T^-V^LfcHA^-i) ^©i^X©/h£v^©;&>£,JlS#fc:^ 
X©HA*y =*$t^feft>9, ^(D^XOHA^y =^*©^©WI&I&^® 

l^vn^m<z)ha^ y ^» mm £ < ssim-s ^ 

^ot^^s^-sha* y 4*~2 o*©^>r xa>e>*ft£*i,5 

yX(^UTtJ:v\ <e©ftii©^Sfc#b-Ct>«tv\ 



WO U2/(j^^ PCT/JP01/05918 



11 

tits *mm#*oHA*}) =tmm<DBm-?h^xb£< s mvit^m 
y*^^>m<otwmt<Dmm7*i$tiz> 0 m-x%r^ 

iOi^KlUrftfe^S^Wif^tt, TIB (1) ~ (6) iC7jktmk¥&}& 

wit) §r%i: lx 5, 

( 1 ) $VHM* -Sr/f^T&T© (a) 33*1*0)) t|B«J LTb&ttt 

(a) 2 1 0 nm©»Jfc-e&IULfc»g\ O^HA^y 

9 0%Sk±Xb5 i><0&&$. L< , 9 5%EJUfC&5t>©#<i: 0»* L 

V\ 

(b) ^JSJffH- (OT, TRlj fcfcf ri^fcSJ ■C^WLfc«^ % 
&9 8%VA±XfoZ> 0 . 
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bm&zhx^z z t %^ti><Dx*hz> 0 tits m<D*ffi®>*mnmc<£#L% 

#90 %RJtT»fc5. iOttfcfifittttu 9 5 %£k±XhZ U\ 

s^ot, mftmmi-5HA*»dtm<Dm&mwmz&-x*h5t 
^ 5 £ t f*> HK«tc¥-©f->r xoha* y J»^e»«^*nr^« r i £ t> 

^©r^«, ^av^77^H»¥ft mmmm ^s^nf^o 
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^ Ltcm, mmftcommmzzzmmm^-rni) o. 
9 9 7~i. 003 (mm) -e&3 0 z<Dmm\t, o. 993-1. 
oozommizhz-tmtLK, 0. 999-1. ooi<D®®t$>zzk 

(5) 8mM«rt»-6HA4-9=(|||c*!(t«JfHll (Ch *§Sf (H) *S<fctf 
« (N) ©**l**x©**Jt©amt i> S«!B#*5G*#*r*-a 
-tfc«toT#P>tb5*ti^tiW5cm©HSljm (Sft%) £<^# N v^*it± 

1 T?fc5o 

*fc, HA*y=f»5J^hyi>AttT»fc 5 ^ lct4% ^l:th!)!)A (Na) 
fcovvtt>|Biafo:±i (MM%) ?3bZZbmtiU\ 

(6) 9v*ir^ DNAfciUdV K h^^^fWlctt l*v^„ 
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^(D m^mc^u^i it, ^mosdM^m^m^xmmi-^hox' 

*©#£;*«WW#tt£&fcTSB (7) 0&R&#«o 
(7) SW^'H-NMR^iO! 13 C-NMR«Mm TIBS: (1) 



* (i) 



HO 




a 



OH 



A c ttT-fefyvSfcjjfrfo) 
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< 3 >*mum 

A4i~HA2 0f) ^VN5rt»^t<, jt&|B5£ (2) t*5it-5n^l~ 

4H~hai em) zm^zztmizLi. jiwas* (2) »c*jrt«n#i-7 

n # 1 ~ 7 <D6$Crf» ^ £ ft 5 1> © & /B 3 £ j&M*fc&* L I \, 
A4t~HA14f) Sr^5ri#ff*t<, iflBS; (2) fc*3ft5n^l~ 

5 n ^ i ~ 6 ©agR*»e,a*5i$.ti5 1 ©&fflv^ ^ t tm^t. u\, 

ft*5 % H&iB5£ (1) ■feiV (2) t± % *«5£5MB^ia»^^ovKSr^rt-5' 
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mm, m&n, mm, mm, mftmMKm^tizmzmxzz, 
fc*5 % *mmm&, ^&%bLx*mm#fr£ttz.b&mi'^&, 4 
« ~ e om*> mmhziM x^ts HAt y rf«r**3»«^ii- 5 n t & 

mm<o®mmm*^fomv^&^xizM<Dft?-y-jx<DHA*v =tm^, 
#3§9mi£H:, h s P mmmm^, Mmmmm, nimwmm&> 

&mnmmh (H$p%mm\) b^om\t, m^^^^m'K (h s 
p) <o%$i&zmte#%m Rtf ^Hs p(Dmm^^6m (ow^^n 

(1) h s P iiit»^<o^s • mM 

m^^btm^xmL^o ^Ht-ioT, mibxmntcHsv; 
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H s v&m&M(0&*lj&ft. HAt!)dJtfc±5Hs P %3itt9ft&$#9l 

wztim*) fc*5^xmm&&tite^i)K mmm "mm^ mft, at. 
Aft, mm^), m& mn, g& N %*.mm\-ftbti% 0 *fc,'i©i54 
®ttmfcfoix&wtm&mm-zz.b&x%, m\fmm mm, mmm, 

mmmmm. mm, mm, mm, m, 

mi mm, mm, p— > 3 ^j, mm, m, m 
mm, *?v-m. wximmmmirz>zbftx~%z> 0 

mttts Hapxwvmt&mtmbLx&m-zm&ictts o. i~i 

0 % (w/v) g& £ <0##* U \ 

h s pftmrnizmtrnt LxmtT?>w&, *<mntt. mm. 

mib<ds <!) v h s p%wmm<o3mj&#b Lxnm^HA^mt. u\&s, 
<D^te»e>iKfe^>it) % HA4»*s#s«»::«ftTK*/jiH s pmimm 

ftRtmrzbi)^ H s p|gm*IW4 I WHA4i©^W^±{m«^tifc 
ttfcl^&llS £fc&<WHH > X©HA;*-y =*»fcl§|-<&3MI 
Sr«M*LooR^.a:Sr«^**5r:t^#5. t£oX, H s pBiMt© 
HA^-y =f»»HimK: 4$S©^fe*St©^#t0* L< , HA4»C 

(2) H s p ft&fflfe* 

mmwmw, mmmm, mm&m&fte?), nB&&%b 'eAt***** 
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Mo 

Hs p^if&»*&#£ft6i»tt:, *ff»>^> #WHI6#)»tL<, 
iflfrttfc F«U\ Hs P ^*fM»i-ft^l©W. (IS 

H s p J55lii!ftttlC38»t5HA^JJ =**K 4#fclHA4$t©@a£*, 1 0fcfc?> 

mfeZtlft^tf, HA4«FOB*«##i L-OftAlAl@£0 3 0 0-7 50 

omg a^stis. tfcH s p»iu«^©tt£iRi«Hu i b nasft-e^i 

r©iSBJI&5BWJ^«4$H5Sl^, ta#OB^ HA*IJ=*» (fcfcHA4 
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mm • HA#y =m wicha 4$d #h s p ozmmm 

• immm\±, h s pia^isa • mmm<fe% a>mn * at* at* 
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(2) I L - 1 0 • I L - 8 IJ#J 

I L-i 0©lfel^K:3BBgt**A^ il-io 
&^J£ I L - 1 0 cD^ffiii©fcii)^J 1 15 - £ J: <? > I L - 1 Og£i£ 

i©» • I L - 8 ©TO^B^WK I L - 8 

umn* i l - s ote«iMofc*o^t-r6i t 9, i l- smii 

b~fZ>~bfrX%% 0 

iwtit m&mmtovtztim am ra> jt^) z^vmmm 
\m mm, mmw,m mm~rzz.b&x$ s e 

mtmi&'mnmmmtikm. mmmk i l - 1 om^mn, 
i l- 8M*mm\mb lx t m£&41-63§-£\ HA*y =*if cmcHA48i) 

^ffl-rsm^i-i^ mm, m&mi mmmmmmbLxmrnktzzb 
&x%Zo m%mm?\b Lxm^m^x m*^umztz>mo*% 
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. mmmm+MiA*y =6» (#cHA4i) 

5#&Kfi, lng/ml~lmg/ml mMtt^Wft* U\, 

in vitro izfcfe in vivo fC 

&&eu i l— i o<Dm&*{mu xttiL- som^nm) -tttrnt 

HTJbS. ±gk©«ettti2 10nmOftJ|JlSr, TS:©ttttfiR I ©»«l**r. 

m 3 « % ha 8 fc^ta ^P^f^77^ Ltcmsommmzm-t- 

melt, HA14«ry/Htifi^« 3 vh07-f-{C#LW 
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0 7 (4, HA 4 *rv$&9 wyfy-yj Lfc#£©8ffll&lft*: 
jjH"0-<*iJ!>5, Ilfttt2iOnmO» t»Witt»ttlN?M«:SH-o 

0 8 (4, HA 6 SrHtf - Kft Lft:#fr0>ftttittift*: 

aHia-cfcs. $l*Rimitt©t&w*4, H7t»»-e«>5. 

m 9 (4, HA 8 *m *y%&? n-*W?7 4 - tf* Lfc*£<D*tlililfcfc 

01 0(4, HA 1 0 4r^-Y ^^i&fe:? p h^7 7^*-{d#b7t#^<^^tt}ft 

011(4, HA 1 2*fe4^S$&9*^ h^97^-»Jl#Lfc#^O^ttl* 

01 2(4, HA 1 ^It-f^S&^n^ h^77^-(£#Lfc^<5*tt& 
H^i-0-efcS, «^Rim«l©S&93f4, 0 7t^#T-feS o 
01 3(4, HA 4 8^-f^^^d^h^7 7^-^#Lfc^a-<DMft 

01 4(4, HA 5 0 £|£-f p v h ^7 7 -KH LtcW&(Dfe\ti& 

01 5(4, HA 5 2Sr|t^^y^m^i 3 vh^97^-^#Lfc#^^ttift 

01 6(4, f ^«i©^5:^t@tfc5. 
017(4, HA 4 (pj/M) 1DTXX'<9 h*%&t&'£foZo 
018(4, HA6 (_hfth HA 8 (4>&) ROTA 10 (T») ©^^^ 

019(4, HA 6 (±J£), HA 8 ROTA 1 0 fcol^TO 

Deconvolution <Di^£zjct"0"C&£o 
0 2 0(4, HA 12 (Jtft), HA 14 ROTA 1 6 (TO 

02 1(4, HA 12 (±&), HA 14 (*g0 ROTA 16 (TO fcov* 
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T©Deconvolution (D^^t^Xh6 0 
02 2J4, HA 4 8 (±Wth HA 5 0 (*«) MHA5 2 (T») <D^r* 

02 3 ft, HA 4 8 (±gEU HA 5 0 (TO) &tfHA 5 2 (Tft) ^CoV^ 
X<D Deconvolution (D^^-f-^Vh^o 
02 4(4, HA4Ko^T© x H-NMR*^ hA'&ifrt&THbZo 
02 5(4, HA4(CO^T© ,3 C-NMR*-^ h/Mfc*-*"^*)*. 
02 6(4, HA6|COV^T© l H-NMR^^ hA*ij**"HT?fc<5. 
02 7(4, HA6KlOVvC© I3 C-NMR*^ h/V£^1-0-C&3 o 
02 8(4, HA8(£OVvC© l H-NMRX^ h/U£jjr?-0-efc3 o 

02 9(4, HA8(COV>T© 13 C-NMR*-^ h/V-Sr^1-@T?&5o 
0 3 OH;, HA 1 6fcoV^"C© l H-NMR^^ hA'&7Ftm~<*bZ 0 ' 
0 3 1(4, HA1 0(rolvC© l3 C-NMR*^ h/V^*f®"Cfc5. 
0 3 2{4, HA1 2fc:o^T(0 1 H-NMRX^^ h^«r*f HT?*>«. 
0 3 3 (4, HA 1 2 fcoVvc© 13 C -NMR*^ hyWH%+H"C*>». 

03 4(4, HA1 4ia^X<D l H-NMRX^? hA'&nvt®Vb& 0 
0 3 5(4, HA1 4fCOVvC© l3 C-NMR*^ h^Sr^rfHribSo 
036J4, HA1 6fcoV^O ! H-NMRW h/V£^0T?&5 o 
03 7(4, HA 1 6KlOlvc© ,3 C-NMR;*-^ hA'&M m Ei'V1bZ> 0 
0 3 8(4, HA 4 8fcoVvc© l H-NMR*'<* ^fc^H-CifeS. 

03 9(4, HAS OfcoV^TO'H-NMR W h/KH^f 0-?&3 o 

04 0f4, HA 5 2fcOVvC© 1 H-NMR*'** h^«r*+B|-C** 8 
04 1(4, HA4^rJ;5^^3 ?^$©HS F 1 «k^flffc5 0 
04 2(4, HA4«HtJ;6^3y^||©Hs p 7 2©3SS**'tH^fc5„ 
04 3»4, #«HA^y^l»(cj;$iLtfUI|K:J:9||S$ti«OlWtt% (T# 

04 414, HA4*ti«««O»ll©>|i«!ISft*Sr^ig-T?»5 0 

04 514, HA4|tfcJ;SiWte©^ov^>^<B©#pl|ll»*Sr*1-0 , T?*)S. 
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04 7 HA 4 • »«»«©ttlSISft*«r^ia-CifeS. 
04 8(4, HA4*fcJ:5WalHWil«l3ft*Sr^t0^*>S. 

04 9tt v HA4»^i5lffl*WiW«l* (GOT^ft) Sr*tHt?*5. 
05Ofi s HA4»fc*SJffl**mil«ft* (6«fc) ^rHt?*)5. 

05 1W:, HA 4 UK!** I L-l OS4«*tt*ft*1-Ht?*»*. 
05 2tt, HA4*fc£S I L-8S^»»*^t0-efc5. 

OT. HA4«W#«r THA4J, HA6«B^«T THA6J, HA8«B#£ 
THA8J, iV^MTeBlBI-a. 

i. ♦ftw^-y^xt^^wB^iajt 

mmmm, mm-. 1 5mA, wmm: zom) iao-c*-(D/^K^ 



II) KTfl'n~?~VK-&ZftM 
HAOi- * A* 2 5 g & % 0. 15M NaCl fc^Tt* 0. 1M V ^M«(pH 
5.3) 1.1 L «fi?Lfc 0 iftfcl, 5r^**,**©tTA/BS^-1f(6.342 ^~ 
5/ l>/n, g ; £fc^l3Jftl^tttB) 200mg S^PtX, 37 * «Ct? 9 «JS**fc, 
Rfcfc, 10, 000rpmT?30^|Wji^«IU"C±^Sriai|ZU^o ®&Ltc±m, 
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Dowex 1x2 (100-200mesh) (^!7^5 7J/l4fc$l) ^ty^7is 
(01.5 x 123cm) t7^7^U NaCl ©jlGtlSS*)i2(0.01M~0. 50M)fc iotS 
fflLfc, #fcnfcW^'©«>py»**^^-A«(carbazole method) -C&fcU 

y-frLXmmU SephadexG-10(7r^>>TttU{; 03 x 124)Xjm Ufc^ 



HA4 (3 3 0mgh HA 6 (1210mgK HA8 (3 0 5mgh HA 1 
0 (1 6 2 5mg) > HA1 2 (6 8 5mg) % HA 1 4 (6 2 Omgh HA 1 
6 (430mgh HA18 (210mgK HA2 0 (202mgK HA22 

(8 19mgX HA 2 4 ( 1 9 7m g) % HA 2 6 (1 8 7mgK HA 2 8 (1 
59mgK HA3 0 (137mg), HA 3 2 (1 2 2mg), HA34 (10 
2mgh HA36 (91mg), HA 3 8 (8 9mgK HA40 (6 5mg), 
HA4 2 (76mgK HA4 4 (6 lmgK HA4 6 (5 8m gh HA4 8 

(46mg), HA50 (48mgh HA 5 2 (21mg) 

($mM2) aVKB^ft- VACIKiiZjffi 

HAOt h y «7 A&8 g £,0. 1%V >skMT fr? * V (BSA) 0. lMgfc 

^»(pH 6.0) 500ml «$Lfc 0 

iftic, nyKn^ft-fAC I (^fb^X^^M) 32 ^.-y 
JPLT, 37 ,< C-C6^S^$^ 0 

10, OOOrpm "C 30 :^t£v£ji£LTJ:ff SrleJJfc Lfc, ®JtZ Lfc±?»£ % 
Dowex 1x2 (100-200mesh) (^ !? * # /P%t0i) * 7 A ( 0 4. 5 x 123cm) 

fcTT^U NaCl ©jt||t^ia(0.01M~0.50M)(C t koT^ajtfc 0 #£>ft 
tcMfttp <D p n ^£;*7/W^/-/M£(carbazole method) X^m? Z> Z. b (C<t t) N 

HA#y =r$f^tfii^Sr^^ V -~y?Ltc o m%tmft*7~si'LxmMU 

Sephadex G-10(7;r;W^Ttt®l ; 0 3 x 124) X&L^Ltc^ W&ftmUc, 
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AHA4 (133mgK AHA 6 (l33mg), 
A10 (109mgK AHA 1 2 (lOOmgK 
AHA 1 6 (73mg), AHA 18 (31mgK 

DMSOft 

HA©*M-JJ «7.*4fcl 0 g£, 0.1M HC1 £ 10%£^5 A'**?' 

Dowex 1x2 (100-200mesh) $ % % frtiM) J *V*8fct>7 Mb 
3. 0x78cm) LX? xx^r\->fy7 4 -£*Tofc 0 fetiM* NaCl tf>E»& 

49B(0. 01MM). 50M) t£ J: 9 fTofc, ^ftfc®^©? o *Wt&*A"<*S~A& 
(carbazole method) tfffitS r. b K £ 0 % HAt D * !> ~ 

~ y / Lfc„ @S fcH&S: ^-/V LtiSl^SL, Sephadex G-10 ( 7 7 ^ v'TtfcSS ; 

HA 2 (5 Omgh HA4 ( 1 1 0 OmgK HA 6 (2 3 2m gK HA 8 (1 
0 15mg), HA1 0 (1 0 3 3mg)v HA 1 2 (45 9mg) 

WESii0!ii-c#b*ifc#HA^y=^ (T-hy^Ajt) »#fco^-t, 

(1) y;vmia^n^h^77^Hcj:5^*f 
ft|*7^ : TSKGel2500+3000+4000pwxl (fl[yH*5*&tfc) 

0. 0 5M NaCl 
«jfi:0. 6ml/^ 

: 2 1 0 nm % Rt^JMBWfr (R I ) 



^J^pT/JPOl/05918 

AHA 8 (84mg), AH 
AHA 1 4 (1 0 lmg)> 
AHA 2 0 (9mg) 
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^LtHA4 (nyH) -HA1 4^V^©Wft», Hi- 
ll 6 fc*cf o #H©±&te 2 1 0 n mT*$Bl Lfc»*«\ T«f4*«B«fW-rtfc 

OfaStfiS^I*, $ 1 t^i-ii U , 2 1 0 n m<D!fttet?tftW Lfci§£fc:f±^-f *lt> 
8 5%£i±-efet), ^HJBJfH- (ri) -cfcHj LtcW&\z\*^?hh 9 8 %£U: 



- m 


fc*H-5 * V t !W ©jg««: (%) 


2 1 0 rim 


RI 


HA4(ny N 1) 


8 9. 0 3 7 


9 9. 8 5 4 


HA 6 


9 8. 5 7 3 


9 9. 8 15 


HA8 


9 6. 617 


9 8. 9 2 9 


HA 10 


9 8. 5 9 4 


9 9. 2 8 7 


HA 1 2 


1 0 0. 0 0 0 


1 00. 00 0 


HA 1 4 


9 8. 3 3 4 


9 9. 7 9 6 



(2) << w I jT?7 4 
*7A:YMC NH2j77A 4 4) 

NaH 2 PO 4 ^^fc0M^5>0. 8M*T'©iI*li2 
lml/^ 
tfeHJ&S : 2 1 0 n m 

mtOT-yj-tm: HA*-y=*8f£LT2 On g/i/ay Y 
f*«L-tHA4 (n?M) ~HA14WHA4 8~HA5 2^>fci 

»<Z)?P^M«^-r^OHAf-^^*fffigffi N ^fC^-fil^-fftk 9 0 
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«'2 





4miW * A yv-towmtt (%) 


HA4(BfH) 


9 8. 


5 0 0 7 


HA 6 


9 7. 


9 14 0 


HA 8 


9 8. 


12 0 9 


HA 1 0 


9 7. 


423 6 


HA 1 2 


9 4. 


54 2 5 


HA 1 4 


9 4. 


7 18 1 


HA4 8 


94. 


4743 


HA 5 0 


9 3. 


4 3 0 5 


HA 5 2 


9 4. 


249 2 



(3) mMWA*UW&KXZ&R 

HA4, HA6, HAS. HA10, HA12, HA1 4**tFHAl 6©* 

MtvmrvmmLit. mx, ha*9J*o****» (HA2*t> 



«l**l^W^«ft*HA*P FACE'N-linked Oligosaccharide 

Profiling Kit (Glyko,Inc, Novate, CA. U.S.A.) *JHV^«M»Lfc. 
HAtMiittft 2nmol (»#*fcoV^I*HA 2*¥tt* LTft " 

£SM(SpeedVac, AS160, SAVANT INSTRUMENTS INC. NY. U.S.A)K*oT« 

®Z.-r Y y 9 A* (ANTS)^(GLYKO, L2, Part # 50058 : reconstituted 0LIG0 
Labeling Dye) 5 m L 1*o^, 15 Sfc^ 

*A**(GLTO LI, Part #50056 labeling Reducing Agent) 

£ 5m L T o^IPx, » tr 36^ 16 RfrllW V* b bfc. 
^StK^Dx.X20mLI^Wc o 
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WkScflW: GLYKO O-linked Oligosaccharide Profiling Gel (GLYKO, Part # 
60200 ; ftffig 36%<^tK 7^ y /VT 5 K^/V) fe/BV vTfrofc. 
0LIG0 Gel Running Buffer (GLYKO, Part # 7000) 1 &&J$&JcK:8&&»UT 1. 5L 

y^*y^^(GLWa GLYKO Gel Box, Part # 40026) f-ft»£M£-fr, ft 
^JL-C&V^c Running Buffer £A*l> VfrZtyYLtCo tffr-fcytxZkfo 
{colt, ft^Lfc 0 

7k 3^ It Loading Buffer (GLYKO, Part # 50064) 5 yL *^Lfc G &£4(9&ft 
tt* %<D 2»l Loading Buffer 2 ju L t^U/t. ^tl^tl^t^ /zL "fo 

80pmol ©T^?^*;*: Lfc e 

iooov <Dfen&x> 1«0 #IH**»MttU UV h 7^*^/1^*-* -(model 
NLM-20E, UVP, CA, U.S.A. )-C365nm Oft&fl&jWSwfcfcJ; U^frfetU*^* 
-Y^**^*;*^ (MAMIYA , Professional SD, f=127tnm) 43 y* * 
y h 7 J }VJ* (Polaloid" Polapan T667, iso3000, Polapoid corp. MA. U. S. A) 

m 1 6 <p<d y trnfammmrvm *> x-h% a 

: m&Vo. V—VZ : HA4, V-V2> : HA6, l"-^4 : HA8 % 
^-V5 : HA 1 0, U—y6 : HA 1 2 „ k-^7 : HA1 4> U—y8 : H 
Al 6 

A*y dfJ|©/<> Kr*fctti**ifc*»ofc. 

3*y =f£F<zv<y KoffcS (ftttftft) \X m&WBL1tfa*#iAy Y<D%fi 
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GLYKO 0-linked Profiling Gel 36%CDtK ])T^ ]) ;VT ^ WfrXh 

So 8-7$./i-7fiuy-l,Z,6-y})x;v*y®z:i-h}) (ANTS)te3|Hi<2 

Mffi&Wtcft^ 2-Aminoacridon (AMAC) ^^Wt Lfc#6\ -Oy>Tfi 

mmw>M±HA*» =tm&%<D&mmvx*n*&^ *§^l-o^ ants <d 

Glyko tt©j|oy/V(^iS 20% £fefi 21%)T?«U ANTS 7^L^#^> 
(4) f»##f 

^U? huX7u-Jjt>fc'gmfttirm (electrospray 
ionization mass spectrometry ; ESIMS) fcj; Qffitc 
(4-l)*fe 
(4-1-1) ^BrffcN- 

HA4 (cyHK HA6, HA8, HA 1 0, HA12, HA14, HA 
16, HA 4 8 N HA 5 0 feit^HA 52^ ^ftm 2. Brag/ml, 1. 2mg/ml x 
1. 4mg/mU 3. Omg/ml, 2. Omg/ml, 6. 5mg/ml, 1. 3mg/ml, lmg/ml % lmg/ml & £tf lmg/ml 

TIES*; (1). $ fi%%m*:t LX^ZZb £g<^T#* tc a 




Acf±7i?^/Vg£^1- 0 ) 



(4-1-2) WIS 

Agilent 1100 i^!J-X:^t!)*V^ t-ft^7 (Agilent 

Technologies) 

Hg0MMM;##fff- : TSQ (tf— a:* b) 

(4-1-4) ESIMS#;0f&# 

ItMlf^©»lA(i, M^ff^^VN^* HPLC 'SXTMZ&im®- 
m*5nlX\ZlO»l &A-f% "Dfrofco HPLC *5<fctf ESIMS <£##f## 

Dhplc 

.mm • lOmM ^7^= v^-mm/* ? ; -^=80/20 

#E£ : 0. 2ml/min 

: 
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2)ESIMS 

-f*~-~7 : Off-axis 

>f : ESI ft (*W ^n*7V--f #Wtife) 

ESI*:/l'HiBE :4.5 kV 
t-T>f K** If? y 350 "C 

Auxiliary : 35 units 

o 

Sheath : 50 psi 

^Vt&ffl : m/z 10-2500 Xft 10-4000 
^.^B^IBI : 1.6 secX#3 sec. 



(4-1-5) Deconvolution fl?#f 
ttWSftfcESIlIS 7,^9 h/H&>&£**fc*£i"*fc*«> Deconvolution fttf 
j^y^XcaliburBioworks (ih- ^ bttSS^tt) SrfflWtfrofc. 

(4-2)*$* 

HA 4~HA 1.6 ©fc-f *V ESIMS h-fl/MS©***** £ «TC* 3Rtf 

HA4-HA16WHA48~HA52©^ M*BB17~H 

2 3 fc^-to 
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CO 





Deconvolution 
mass 




1155. 1 


1534. 5 


co 

rH 

Oi 

rH 


rH 

CO* 
Oi 
CM 
CM 


2671.9 


3051.2 


5 


i 

CO 

a 

CO 




rH 

o> Co 


1022. 3 
10 


1275. 2 


Oi 

OJ ^ 

U5 

rH 


1780. 6 
4 




i 


1551. 6 
15 














GO i 

co cj 

*?■ 














1037. 6 
3 


1 s 










a> 
t~ 




1030. 6 
9 


i = 

' — ' 1 










770.5 
IS 


897. 1 
14 


1023. 4 
16 


-k 

V 

■fc 
V 


CO i 

s? 










1167.4 
8 


1357. 5 
4 




±5 * 

a ? 




587.6 
19 


o 


o 

CO 
Oi 


1156.3 
16 


1346. 2 
9 


1535. 7 
4 


CO « 

Jz; ' — » 
• t_i i 


797. 1 
27 


1176. 1 
2 












I 














o> 

s 




r— » 
X 

■<* 

£ 










572.3 
13 


666.6 
12 


761.6 








CO 

co 

00 
CO 


CO 

o 

i-H 

to 


636.9 
AS 


763.2 
91 


889.5 
100 


1016. 1 
100 




CM 

r— l 


386.9 
SS 

! 


576.6 
100 


766. 1 
100 


955.9 
100 


1145.5 
100 


1335. 3 
79 


1524. 8 
52 




i 

r— » 

S 


774.9 
100 


1153.9 
45 


1533.9 


1912.8 
16 


2292. 1 
12 






s 




9VH 


HA8 


HAIO 


HA12 


HA14 




CO 
rH 



G 
T 
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Deconvolution 
mass 


9117.2 


[ 9496. 1 


9875.0 


i 

s a 
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00 

i-H 


CO 


00 co 

O 


|a 


00 


CO 


to 

CO ^ 

00 co 
o> 


jo J> 

is 


CD 

<N ^ 
00 


o 

CO Co 
O 


CO 
Oi 

i-H 


• 


o 

© Qo 

LO 

CO 


l-H 

co 


CO 
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f 

CO 

33 

CO 


.8 S 


t>- 


00 

to ^ 


n an 
\ £3 as 

B 2 

,\ 


CO 
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co 

8- ^ 


00 
00 




00 


s * 

00 


co 

00 
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LO 
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od S 




CD 
< — I 

s 
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rH CO 

s ^ 
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o 
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o 
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t 
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i — > 
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^* 

00 c\j 
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LO 
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A *^*mm£tlXm , HA4 (PyM) ^HA4* > HA6#HA6»N 
HA8^HA8JS, HA 1 Od^HAl 0», HA 1 2#HA1 2» % HA 1 4# 
HA 14*1, HA16#HA16i, HA4 8^HA4 8t, HA50^HA5 
0^ &cttfHA5 2J&SHA5 2l&Mm+Z\><»klR\sX*m&t£^%><OT?b 

A4to^^Ttt[M-H]-fcov^rco^Mi:a^^fi^ffl^^fc 0 



i5A 





mm 


SIMt 


mm 


HA4(ny h 1) 


774. 9 


7 7 5.2 


0. 9 9 9 6 


HA 6 


115 5. 1 


115 5. 3 


0. 9 9 9 8 


HA 8 


1 5 3 4. 5 


1 5 3 4. 5 


1. 0000 


HA 1 0 


19 13. 7 


19 13. 6 


1. 0 0 0 1 


HA1 2 


2 2 9 3. 1 


2 2 9 2. 7 


1. 0002 


HA 1 4 


2 6 7 1. 9 


2 6 7 1. 8 


1. 0 000 


HA 1 6 


3 0 5 1. 2 


3 0 5 0. 9 


1. 0001 


HA 4 8 


9 117. 2 


9 116. 7 


1. 0 0 0 1 


HA 5 0 


9 4 9 6. 1 


9 4 9 5. 8 


1. 0000 


HA 5 2 


9 8 7 5. 0 


9 8 7 4. 9 


1. 0000 



ft*Mt&3fc»fc„ &%*&5B\Z.7Frf 0 ftts, HA4»COVNTtt[M-H]-fcoV>T 
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3?5B 





HSH1 




mm 


HA4(n^ h 1) 


7 7 4.9 


7 7 5.6 


0. 9 9 9 1 


HA 6 


115 5. 1 


1156. 0 


0. 9 9 9 2 


HA 8 


1 5 3 4. 5 


1 5 3 5. 3 


6. 9 9 9 5 


HA 1 0 


19 13. 7 


19 14. 6 


0. 9 9 9 5 


HA 1 2 


2 2 9 3. 1 


2 2 9 3. 9 


0. 9 9 9 7 


HA 1 4 


2 6 7 1. 9 


2 6 7 3. 3 


0. 9 9 9 5 


HA 1 6 


3 0 5 1. 2 


3 0 5 2. 6 


0. 9 9 9 5 


HA 4 8 


9 117. 2 


9 12 1. 7 


0. 9 9 9 5 


HA 5 0 


9 4 9 6. 1 


9 5 0 1. 0 


0. 9 9 9 5 


HA 5 2 


9 8 7 5. 0 


9 8 8 0. 3 


0. 9 9 9 5 



1 1 vitm, mmft<Dwmm\z& ana 

fe&Hvfftko. 9 9 9~i. ooi (faftUD <D$mft~ehz>z.k&&£titc 0 



(5) 5E*£*f 

HA4 (ByMK HA6, HA8, HA 1 0, HA 1 2 % HA14^t? 

ha 1 6 ttMti 8 o trc 2 utiSMJE&jSi u W.h^m#Vt%*~em%: tfc 0 
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^6 




"TP! 


<-tiPrtn ita v /o/ 


^rin'JIla \/o) 




HA4(P v h 1) 


c 


TV, J70 


AO fiQ 


A OC 

0. 35 




H 


5 16 


0, £»\) 


A Ail 

-0. 04 




N 

In 




9 Oil 

o, o4 


0, 07 




Na 


^ fin 


0, 4o 


0. 12 


HA 6 


c 


ul. Zo 


40, /4 


0. 54 




TJT 

n 


C 11 

0. 11 


C 17 

5, 17 


-0. 06 




IN 


O A A 

3. 44 


3.31 


0. 13 




in a 


0. 04 


5, 75 


-0. 11 


UA Q 
JTIA O 


\^ 


yt 1 A A 

41. 44 


At At 

41. 41 


0. 03 




ri 


C AA 


5. 22 


-0. 13 




XT 

N 


3, 45 


3, 36 


0.09 




in a 


b. 6/ 


C At 

5.41 


0. 26 




L/ 


y| 1 CO 

41. oo 


4 1 At 

41.41 


0. 12 




ri 


C AO 

o. Oo 


5.24 


-0. 16 




XT 

IN 


3. 46 


3.43 


0.03 




N 


5. 68 


5.45 


0. 23 


HA 1 2 


C 


41. 59 


40. 96 


0. 63 




H 


5. 07 


5.33 


-0. 26 




N 


3. 46 


3.23 


0. 23 




Na 


5. 69 


5. 41 


0. 28 


HA 1 4 


C 


41.64 


41.44 


0. 20 




H. 


5. 06 


5.36 


-0. 30 




N 


3. 47 


3. 37 


0. 10 




Na 


5. 69 


5.20 


0.49 



(C), *m (Hk mk (N) *JiTJt^hy^A (Na) <D*Mh<D$&lk<D 
(6) jNHKAift;*'^ h/v (NMR) 

HA*!/ ^SBfa^H-NMRfcit^'C-NMRfc, VARIAN Unitylnova 

500 m tm^xmrni,*:. mmmt d 2 o tmrnvit. mmm& t-Bu0H 

OH : 1.23 ppm, 13 C : 32.461 ppm) U $J£Mg& 2 3t k LT«£&tr o 
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h/vSrHI 2 4 ~m 4 0 ICtjH" o 

(6-1) HA 4 (nyH) <Dm&&% ■_ 
500 MHz 1 H-NMR 5 ; 

2.004 (s, 3H, NAc), 2.018, 2.019 (3H, NAc), 3.292-3. 326 (m, 1H, H-2d), 
3.354 (dd, 1H, Jj.r7.9Hz, J u =9.5Hz, H-2b), 

4.027 (dd, 0.6H, J 1>2 =3. 5Hz, J^IO. 6Hz, H-2ao), 4.453 (d, J,, 2 =7.9Hz, H- 
ld), 4.460(d, H-lb/3), 4.502 (d, 0.6H, H-lba), 4.555 (d, 1H, J l>2 =8. 4Hz, 
H-lc), 4.705 (d, 0.4H, J u =8.4Hz, H-lajS), 5.144 (d, 0.6H, H-laa) 

ffiroS&b Ltcx^t M-£02 4^i~ 0 
125 MHz 13 C-NMR 8 ; 

24.84, 25.09, 25.36 (NHC0CH 3 ), 55.81 (C-2aa), 57.09 (C-2c), 58.44 
(C-2a 0 ) , 63. 40, 63. 57 (C-6a or C-6c) , 

75.29, 75.33 (C-2ba or C-2b0), 75.58 (C-2d), 93.92 (C-laa), 
97.61 (C-la/3), 103.44 (C~lc), 
105.80, 105.84, 105.95 (C~lba or C-lb/3 or C-ld), 
177.00, 177.04, 177.41, 177.68, 177.80, 178.33 (carbonyl) 
mrom^t Lfc*^* M,fcg|2 

r.*lfe<Oft*f±s (1) K&^Xn = n*7p£tlZffik (Sodium 0-D- 

glucopyranosyluronate-(l->3)-2-acetamido-2-deoxy- 0 -D-glucopyranosyl- (1 
— »4) - (Sodium /3 -D-glucopyranosyluronate) - (l-*3) -2-acetamidoT2-deoxy- 
D-glucopyranose tf>#|ji) Lft^i><DVh5 0 

(6-2)HA 6 

500 MHz l H-NMR 8 ; 

2.002, 2.010, 2.017 (9H, NAc), 3.291-3.368 (m, 3H, H-2b, H-2d and H-2f), 
4.026 (dd, 0.6H, J,, 2 =3.5Hz, J^IO. 6Hz, H-2aa), 
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4.452, 4.459 (dX2, 2. 40, J 1>2 =7.8Hz, J,. 2 =7.8Hz, H-lb/3, H-ld and H-lf), 
4.500 (d, 0.6H, J u =7.9Hz, H-lba), 

4.544, 4.550(dX2, 2H, J,, 2 =8.5Hz, J li2 =8. 5Hz, H-lc or H-le), 
4.702 (d, J u =8. 3Hz, H-la/3), 5.142 (d, 0.6H, H-laa) 

125 MHz 1 3 C-NMR 5 ; 

24.84, 25.09, 25.35 (NHC0CH 3 ), 55.81 (C-2aa), 
57.09, 57.16 (C-2c or C-2e), 58.44 (C-2a0), 
63.40, 63.57 (C-6a or C-6c or C-6e), 

75.28, 75.31, 75.34, 75.57 (C-2ba or C-2b/3 or C-2d or C-2f), 
93.92 (C-laa), 97.61 (C-la0), 
103. 40, 103. 45 (C-lc or C-le), 

105.80, 105.85, 105.94, 106.02 (C-lba or C-lb/5 or Old or C-lf), 
176.97, 177.40, 177.68, 177.80, 178.27 (carbonyl) 
fffiro&l&b LtcX^f hs^Z® 2 7 fcTjkto 

£*lfc©ir*tt % StffB^; (1) fc*JV^n = 2T»75«$il5flB6 (Sodium 0-D- 
glucopyranosyluronate- [ (l->3)-2-acetamido-2-deoxy- 0 -D-glucopyranosyl- (1 
-* 4) - (Sodium 0 -D-glucopyranosyluronate) ] 2 - (1 -» 3) -2-acetami do-2-deoxy- 
D-glucopyranose (Dfflk) t^ML^MX^h^ 0 

(6-3)HA8©«!|^* 
500 MHz 1 H-NMR 5 ; 

2.002, 2.003, 2.008, 2.016 (12H, NAc), 3.290-3.368 (m; 4H, H-2b, H-2d, H-2f 
and H-2h), 

4.025 (dd, 0.6H, J u =3.5Hz, J„=10.6Hz, H-2aa), 

4.450, 4.458 (dX2, 3. 4H, J 1>2 =7.8Hz, J u =7.8Hz, H-lbj3, H-ld, H-lf and H-lh), 
4.500(d, 0.6H, J li2 =7.8Hz, H-lba), 

4.539, 4.543, 4.550(dX3, 3H, J u =8.4Hz, J u =8.5Hz, J u =8.4Hz, H-lc or H-le 
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orH-Ig), 4.702 (d, 0. 4H, J li2 =8.4Hz, H-la j3 ) , 5.142 (d, 0. 6H, H-laa) 

M$r<Dgmt LtcZ-<? h/U^m 2 8 {Cjjrf 0 
125 MHz 13 C-NMR 5 ; 

24.84, 25.09, 25.35 (NHC0CH 3 ), 55.82 (C-2aa), 

57.10, 57.16 (C-2c, C-2e and C-2g), 58.44 (C-2aj3), 

63.40, 63.57 (C-6a, C-6c and C-6e), 

75.28, 75.34, 75.57 (C-2b, C-2d, C-2f and C-2h), 

93.92 (C-laa), 97.61 (C-la0), 

103.39, 103.45 (C-lc, C-le and C-lg), 

105.80, 105.85, 105.95, 106.04 (C-lb or C-ld or C-lf or C-lh), 
176.93, 177.40, 177.68, 177.80, 178.27 (carbonyl) 
ffiffiOSmk LtcX^t Y/V%m2 9K^To 

itlbO^fi, (1) WSl^T n = 3 X'TjkZtlZffim. (Sodium j3-D- 

glucopyranosyluronate-[(l-»3)-2-acetamido-2-deoxy-j3-D-glucopyranosyl-(l 
-» 4) - (Sodium /5 -D-glucopyranosyluronate) ] 3 - (1 -* 3)-2-acetamido-2-deoxy- 
D-glucopyranose <Dffii£) LftV^OTfeS, 

(HHAiooajat* 

500 MHz X H-NMR 8 ; 

2.001, 2.007, 2.016 (15H, NAc), 4.025 (dd, 0.6H, J u =3.6Hz, J, 3 =10.6Hz, 
H-2aa), 

4.441-4.465 (m, H-lbj3, H-ld, H-lf, H-lh and H-l j) , 4.499 (d, J u =7.8Hz, 
H-lba), - 

4.538, 4.549 (dX2, J 1>2 =8.4Hz, J u =8.4Hz, H-lc, H-le, H-lg and H-li), 
4.701 (d, J u =8.4Hz, H-taj3), 5.141 (d, 0.6H, H-laa) 

M^T<D^t LtcX^t h/l^^Hl 3 0 |C*f o 
125 MHz 13 C-NMR 8 \ 

24.84, 25.09, 25.35 (NHC0CH 3 ), 55.82 (C-2aa), 
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57.10, 57.16 (C-2c, C-2e, C-2g and C-2i), 58.44 (C-2aj3), 

63.37, 63.57 (C-6a, C-6c, C-6e, C-6g and C-6i), 

75.35, 75, 58 (C-2b, C-2d, C-2f, C-2h and C-2j), 

93.92 (C-laa), 97.61 (C-laj3), 

103.39, 103.46 (C-lc, C-le, C-lg and C-li), 

105.80, 105.86, 105.94, 106.05 (C-lb, C-ld, C-lf, C-lh and C-lj), 
176.94, 176.99, 177.41, 177.68, 177.81, 178. 30 (carbonyl) 

Ztlt><Df&%z\*s Wffl& (1) K*5VvCn = 4-C^£ft<5#lii (Sodium j3 -D- 
glucopyxanosyluronate-[ (1— »3) -2-acetamido-2-deoxy- /3 -D-glucopyranosyl- (1 
-* 4) - (Sodium 0 -D-glucopyranosyluronate) ] 4 - (1 -» 3) -2-acetamido-2-deoxy- 
D-glucopyranose t^M Lt£^b<0~?hZ> 0 

(6-5) HA 1 2<DM%&%: 
500 MHz *H-NMR 5 ; 

2.002, 2.006, 2.016 (18H, NAc), 4.025 (dd, 0. 6H, J u =3.6Hz, J^lO.THz, 
H-2aa), 

4.440-4.465 (m, H-lbj3, H-ld, H-lf, H-lh, H-lj andH-11), 4.498 (d, J u =7.8Hz, 
H-lba), 

4.538, 4.549 (dX2, J li2 =8.4Hz, J u =8.4Hz, H-lc, H-le, H-lg, H-li and H-lk), 
4.701 (d, J u =8.5Hz, H-la/3), 5. 141 (d, 0. 6H, H-laa) 

M$T<DMMt Lit**** h*%m3 
125 MHz 13 C-NMR Si - • 

24.84, 25.09, 25.35 (NHC0CH 3 ), 55.82 (C-2aa), 
57.09, 57.16 (C-2c, C-2e, C-2g and C-2i), 58.44 (C-2aj8), 
63.37 (C-6a, C-6c, C-6e, C-6g and C-6i), 
75.35, 75.58 (C-2b, C-2d, C-2f, C-2h and C-2j), 
93.92 (C-laa), 97.61 (C-laj3), 
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103.40, 103.45 (C-lc, C-le, C-lg and C-li), 
105.80, 105.86, 106.05 (C-lb, C-ld, C-lf, - C-lh and C-lj), 
176.95, 177.40, 177.80, 178.31 (carbonyl) 
fflfcOgmt LtcX^t h/^ms 3t^1- 0 

Zhb <D&m$, m&£ (1) \Z.&^Xn = 5X*7fi&tlZ>Mi& (Sodium j3 -D- 
glucopyranosyluronate-[ (l-*3)-2-acetamido-2-deoxy- 0 -D-glucopyranosyl-(l 
->4) - (Sodium /3 -D-glucopyranosyluronate) ] 5 - (l-»3) -2-acetamido-2-deoxy - 
D-glucopyranose ©Sit) t^ML^^<DXh^> 0 

(6-6)HA14Oa0^* 
500 MHz 1 H-NMR 5 ; 

2.001, 2.006, 2.016 (21H, NAc), 4.024 (dd, 0.6H, J,, 2 =3.6Hz, J 2>3 =10.6Hz, 
H-2aa), 

4.439-4.464 (m, H-lb/3, H-ld, H-lf, H-lh, H-lj, H-ll and H-ln), 4.498 (d, 
J,, 2 =7.8Hz, H-lba), 

4.537, 4.549 (dX2, J l>2 =8.4Hz, J,. 2 =8. 3Hz, H-lc, H-le, H-lg, H-li, H-lk and 
H-lm), 

4.701 (d, J u =8.4Hz, H-la/3), 5.141 (d, 0.6H, H-laa) 

MVr<Dg®b Lfc*^* hfr%m3 4fcjjH% 
125 MHz l3 C-NMR 5 ; 

24.84, 25.09, 25.34 (NHC0CH 3 ), 55.81 (C-2aa), 

57.09, 57.15 (C-2c, C-2e, C-2g and C-2i), 58.43 (C-2a/3), 

63.36, 63.57 (C-6a, C-6c, C-6e, C-6g and C-6i), 

75.35, 75.58 (C-2b, C-2d, C-2f, C-2h and C-2j), 

93.91 (C-laa), 97.61 (C-la/3), 

103.40(C-lc, C-le, C-lg and C-li), 

105.80, 105.85, 105.94, 106.07 (C-lb, C-ld, C-lf, C-lh and C-lj), 
176.95, 177.40, 177.67, 177.80, 178. 30 (carbonyl) 
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(1) £^Tn = 6-?^£tl<5#|ji (Sodium 0-D- 
glucopyranosyluronate- [ (l-»3) -2-acetamido-2-deoxy- 0 -D-glucopyranosyl- (1 
-»4)-(Sodium )3 -D-glucopyranosyluronate)] 6 -(l-*3)-2-acetamido-2-deoxy - 
D-glucopyranose <Dffii£) t^MLft^i>(DX*hZ> 0 

(6-7) ha 1 6(Dmmm% 

500 MHz X H-NMR 8 ; 

2.002, 2.006, 2.016 (24H, NAc), 4.024 (dd, 0.6H, J,, 2 =3.6Hz, 12,3=10. 6Hz, 
H-2a«), 

4.434-4.464 (m, H-lbj3, H-ld, H-lf, H-lh, H-lj, H-ll, H-ln and H-lp), 
4.498 (d, J li2 =7.8Hz, H-lba), 

4.537, 4.549 (dX2, J li2 =8.4Hz, J l>2 =8. 3Hz, H-lc, H-le, H-lg, H-li, H-lk, H-lm 
and H-lo), 

4.701 (d, J li2 =8.4Hz, H-la/3), 5.141 (d, 0. 6H, H-laa) 

MVrOmmt Lfc*-^ 
125 MHz 13 C-NMR 8 I 

24.84, 25.09, 25.35 (NHC0CH 3 ), 55.82 (C-2aa), 

57. 10, 57. 16 (C-2c, C-2e, C-2g, C-2i, C-2k, C-2m and C-2o), 

58.44 (C-2a/3), 

63.37, 63.57 (C~6a, C-6c, C-6e, C-6g, C-6i, C-6k, C-6m and C-6o), 

75.35, 75.58 (C-2b, C-2d, C-2f, C-2h, C-2j, 0*21, C-6n and C-6p), 

93.92 (C-laa), 97.61 (C-la0), 

103.40(C-lc, C-le, C-lg, C-li, C-lk, C-lm and C-lo), 

105. 80, 105. 86, 105. 95, 106. 08 (C-lb, C-ld, C-lf, C-lh, C-lj, 0-11, C-ln and 

C-lp), 

176.98, 177.41, 177.68, 177.81, 178.33 (carbonyl) 



WO 02/04471 




:T/JP01/05918 



44 



Zflb^mX (1) (3^tn = 7^^5ii (Sodium j3 -D- 

glucopyranosy luronate- [ (l-*3) -2-acetamido-2-deoxy- 0 -D-glucopyranosy 1- (1 
-» 4) - (Sodium /3 -D-glucopyranosy luronate) ] 7 - (1 -» 3) -2-acetamido-2-deoxy- 
D-glucopyranose <7)#|jt) L&V^tf)t?fc£ 0 

(H)HA4 8©«jlft# 
500 MHz X H-NMR 8 ; 

1.998, 2.005, 2.016 (72H, NAc), 4.024 (dd, 0. 6H, J li2 =3.6Hz, J^-10. 6Hz, 
H-2aa), 

4. 395-4. 470 (m, GlcA-unit) , 
4.498 (d, J u =8.0Hz, H-lba), 

4.537, 4.610(dX2,' J li2 =8.2Hz, J,, 2 =7. 8Hz, GlcNAc-unit) , 

4.700(d, J 1>2 =8.3Hz, H-laj3), 5.141 (d, 0.6H, J 1>2 =3.6Hz, H-laa) 

(1) JC*3V>tn=2 3-e^$HS*3t (Sodium 0-D- 
glucopyranosy luronate- [ (l-»3)-2-acetamido-2-deoxy- j3 -D-glucopyranosy 1-(1 
-* 4) - (Sodium j3 -D-glucopyranosyluronate) ];»- (1 -> 3) -2-acetamido-2-deoxy- 
D-glucopyranose ^jt) t^ML^^OX'h^o 

(6-9)HA5 OOmj&£& 
500 MHz 1 H4JMR 6 ; 

2.005, 2.017 (75H, NAc), 4.024 (dd, 0.6H, J li2 =3.6Hz, 1^=10. 6Hz, H-2aa), 
4.390-4.470 (m, GlcA-unit), 
4.498 (d, J 1|2 =7.9Hz, H-lba), 

4.537, 4.610 (dX2, J 1>2 =8. 1Hz, J li2 =8. 1Hz, GlcNAc-unit), 
4.701 (d, J l>2 =8.4Hz, H-la/3), 5.141 (d, 0.6H, J u =3.6Hz, H-laa) 
»fOSli L1t*s<? b/VZm3 9fc^to 

HftfB5S (1) K#^Xn=2 4-C^£*l£#?ji (Sodium j3 -D- 
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glucopyranosyluronate-[ (l-»3) -2-acetamido-2-deoxy- 0 -D-glucopyranosyl- (1 
-* 4) -(Sodium 0 -D-glucopyranosyluronate)] 2 <-(l ->3)-2-acetamido-2^deoxy- 
D-glucopyranose (O^jf) Ltt^hWbZ, 

(6-10) HA 5 2<Dnjm& 

500 MHz l H-MIR 5 ; 

2.005, 2.017 (78H, NAc), 4.024 <dd, 0.6H, J u =3.6Hz, J 2 , 3 =10.6Hz, H-2a«), 
4.375-4.475 (m, GlcA-unit), 
4.498 (d, J,, 2 =8.2Hz, H-lbo), 

4.536, 4.610(dX2, J 1>2 =8. 1Hz, J u =8. 1Hz, GlcNAc-unit), 
4.701 (d, J,. 2 =8.4Hz, H-laj8), 5.141 (d, 0.6H, J 1>2 =3. 4Hz, H-laa) 
M%r<D&lfeb VtcX^? h/ls%M4 0\Z7jk1- 0 

MlBiS (1) ^*5V^Tn = 2 5T^$tl6M (Sodium 0 -D- 
glucopyranosyluronate- [ (l-»3) -2-acetamido-2-deoxy- 0 -D-glucopyranosyl- (1 
-»4)-(Sodium j8 -D-glucopyranosyluronate)] 25 -(l-*3)-2-acetamido-2-deoxy- 
D-glucopyranose 0«it) ^JtLftV^O-C&S,, 

(7) ha*v *wm<o*m 

^>Aj|7^^t»WHfaT, BioRad Protein 
Assay kit (BioRad ftjgl) "CMfcLfc. 

(7-2)DNA 

DNAtt, ^l^y>a*-^Ktt (DNA«^tt:^Uyi/»*-/WK (* 



(7-3)iyKh^ri/y 
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^7 





(%) 


DNA 


(pg/ml) 


HA4 


tfcfflfift*&T 


mmmr 


0.5 


HA 6 


n 




0.1 


HA 8 


n 




0.1 


HA 1 0 


n. 




0.7 


HA 1 2 


n 




0.1 


HA 1 4 


i) 




0.3 



mmw) Hs p^m^wffl 

WfeK (^/y^rt«^T^V^^^1-o SfcTfE:*^ GlcAIS^ 
^a'/M^ GlcNAc ft N-Ttf/V^^f^M?:, Gal 

• HA&fP2!fef (HA 2) 

GlcA01-3GlcNAc 

• HAmfP2ii (AHA2) 

AGlcAj31-3GlcNAc 
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•HA^ffUgf (HA 4) 

GlcA 0 l-3GlcNAc 0 l-4GlcA 0 l-3GlcNAc 

• HA/F&fP4$f (AHA4) 

A GlcA 0 l-3GlcNAc 0 l-4GlcA 0 l-3GlcNAc 

• HA|&fn6$S (HA 6) 

GlcA 0 l-3GlcNAc 0 l-4GlcA 0 l-3GlcNAc 0 l-4GlcA 0 l-3GlcNAc 

• HA*fiffiJ6# (A HA 6) 

A GlcA 0 l-3GlcNAc 0 l-4GlcA 0 l-3GlcNAc 0 l-4GlcA 0 l-3GlcNAc 

• HA|||P8tt (HA 8) 

GlcA 0 l-3GlcNAc 0 l-4GlcA 0 l-3GlcNAc 0 l-4GlcA 0 l-3GlcNAc 0 l-4GlcA 0 
l-3GlcNAc 

• HAfiftlOft (HA1 0) 

GlcA 0 l-3GlcNAc 0 l-4GlcA 0 l-3GlcNAc 0 l-4GlcA 0 l-3GlcNAc 0 l-4GlcA 0 1- 
3GlcNAc 0 l-4GlcA 0 l-3GlcNAc 
•HA&*P12|£ (HA 1 2) 
GlcA 0 l-3GlcNAc 0 l-4GlcA 0 l-3GlcNAc 0 l-4GlcA 0 l-3GlcNAc 0 l-4GlcA 0 1- 
3GlcNAc 0 l-4GlcA 0 l-3GlcNAc 0 l-4GlcA 0 l-3GlcNAc 

• HA&fP2~l 8m<nm$® (HA2-18) 

• HA&fR8~l 4m<Z>m&® (HA8-14) 
•HA (li¥Wf8 4^;HA8 4) 

• Gal(6S) 01-4GlcNAc(6S) (L4) 

• Gal (6S) 0 l-4GlcNAc (6S) 0 l-3Gal (6S) 0 l-4GlcNAc (6S) ( L 4 L 4 ) 
*.1tHA*mi*y=*%tt. HA^ayKn/ffy AC-1 VT-i? (=ty\f 
L 4RTJPL 4 L 4 tt % @&&&PB W096/16973 Lfc 0 
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3EU/mLJ^TT*)"9s * tcmtMm vf tl t> 2 0 p p mOT"C*> o fc, 
(2)iWML «J6 

K5 6 2»(JCRB0019;fc b &«»), PC-1 2»Jfi (JCRB0733) 
K5 6 2»* s 1 0%^i/^«(FBS)^^1-6RPMI 1 6 4 0#% 

* fc P C - 1 2 SflMSBu 10%-? -rfci* *5 £ 5 % * V*r&fr (PCS) fc£ 
#i-SDMEMitife (D-^V=»~*(1, OOOmg/lK L-^^^^(4mM), tW 

brvSH-> y *Mno mg/lK h V PM$.i g/D fc£#?-5) 5 7 

5 mile; 2 0%^3-^tKM^I 0 ml M LfcWCig# tfc 0 

<i>hsfi©p 

HSF1 (heat shock factor l) gfit»*> Hs p7 0O|?@K*&5^ 
tdS*PbtlXV>5 (J. Biol. Chem., 271, 3355-3358 (1996)), SfcHSFlS 

eiuj y»os § tis r. k k £ o TffiM u rwu ^BWbti sDs-^yr 

6 6kDaH»8 1kDaC'>7W) Kliotlfeffl'^S- fc#*e*5. - 

(DSWki 

HA4, AHA4, HA6, HA8, HA2-18 *3±tfHA8-14 ©*tl*?tlfcoV> 
T > tffflMmZ&ttmmmWZ. U 10 lOQng/ml tt£Z£*>)Z.WfaU % 
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1 0 %) =HTofc„ fcV^-fcttfcfc fCfclHS F 1 ^ B-^/U^fr 
(Stressgene tt^) Zl&ftfr i LT-t3^ I g G^- / ^ n 
(Jackson Lab grfflV^c?^** V^P vT-i V^*ffV\ 66kDa© 

^K(!) ^!Mb£ftTV>fcU>HSF 1)j&>6>8 l kDa©/^K(U I'iMbSft 
fcHSFlKof^h&tfttHLfc, 

HA4, A HA4 N HA6 *5<fctfHA2-18 &»Lfc»C*5^T, 
HA^-y^Hottl:^#LT8 1 kDa/^ K^©^7 h^Jlfeiifc. H 
A8-14-C«tto# t) Ufcag{bttia.fett**>ofc. HA8t?MfcAyK^7 

(2) mm 

M*l<r>&m&&1(tmi-Z1t1bs HA4, AHA4, HA8 *5 itfHA 8 4 fc/B 
V^T, W«c-OHA©aS*P** lOOng/ml U fcS'a v?*43,°Ct Lit 

&.n-ttnm 1 1 tx, v z&m Ltc 0 &%&m 4 1 t^i- 0 m 

Wtt, H2#io^yft4 31C*#T (HAtU ^^ttfcti^ 

04 1 £»K HA4 *5j;tfAHA4 fcS&DLfcifflfl&Kl^vtHSF l©/<y K 
©J/? MSjLbfts ^06 608 1 kDaOS^OHSFl SftwA'MtAnL 
Wfc„ -*HA8T?»6 6kDa©HSF l©*©J#*Dfi!j,e>n*:#, 8 1k 
D a ^©*y K©^? M2JLS>ftftd>ofc 0 SfcHA 8 4 TfttfcflSHJ!, hflftfr 
ofc 0 

(3) $ft3 (tttfiSttt) 

S^^S^Sfcftli, KTOa^Kn^W!; ^fc^fclfctfclliifcfT 
ofco (OTs Ch£V>?) fi, HAK*}ft<5 GlcNAc ##7:? 
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(GalNAc) KS&SftTV^WtfSHA tgfcoT*5!> , i/y a 
f- 7 # yTWMM^ LTV^!,^& if &HA tm L W* 0 

fc^X*>mmxhZ> 0 

• Ch^fP4Jt (Ch4) 

GlcA 0 l-3GalNAc 0 l-4GlcA 0 l-3GalNAc 

• Ch&ftl6$f (Ch6) 

GlcA 0 l-3GalNAc 0 l-4GlcA 0 l-3GalNAc 0 l-4GlcA 0 l-3GalNAc 

• Ch^fP8H (Ch8) 

GlcA 0 l-3GalNAc 0 l-4GlcA 0 l-3GalNAc 0 l-4GlcA 0 l-3GalNAc 0 l-4GlcA 0 
l-3GalNAc 

- -ftfeOCh&fPJj-y rf*tt % Nagasawa P> (Carbohyd. Res., 141, 
P99-110, 1985) Km CX, HC1 ^AvVV**^ KflJMSO) -CC h £ 

h s f i sfttomnmrnmrnztiKfrvit. 
z-ommfru, ch*y=m\m, HA^-y =rmz#^xn,tbtiz>£?tms 

HA^-y ^«©i»«'fr^«jt{C#^^t>©T?fe-5 £ i ^*+_t>07?*S 0 

Z.tlib<DMm>b, HA 4KU?r tl^^tP®5>(H A2-18) It, #fc«*K:H 
SF l^Wf5iHSWe,^t*ofc 0 



<2>HspOMW5^ 
<1>**K HA4f^Hs p 7 0©«glt^S*H^(HSF D^ttOlM" 

&-¥;ifcK5 6 2»4>©Hs p©HW^^HA4|f©^t«to-Cflfe©^ 
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HA2, AHA4> HA6, HA 8 4&tfL4 L H&fSilffl 
ja«rStfJ8*8c (3 7t) tyd U 10 *fcf4 lOOng/ml t&S«k 5£»Lfco 

LfcfK M^L^H^ioTlHlltKL, ±»<l>tra«|fc SDS-PAGE <M?o 
fc 0 #CV^-&#Lfti LT^H s p 7 2^/ ^ n-t-A^^Otaershaa tfcfiD Sr. 
Z&faWk LX*r*ffiCV'f¥ I g G^y * a -^Mfc**: ( Jackson Lab ttSD £ 
/BWc^^^nyr^^SrfiV, Hsp 7 2MLfc„ Hs p 7 2tt, 
Hsp7 077^^^©lot% *t>f^Wfct>©"C*>»K XbW 

4 2 tC^-f. 04 2(Da fcfctt Sftt>£© V-yftafcS/ 3 y * 
•TOrC), d>o|ft**ltSriPit"ffclPI*RfcH s p 7 2fct*fflLfcfc©TNfe?K * 
W©l^-ytt^^y/-KOH8 p 72 Wfiir^Hs p 7 2 ; bHs 
p7 2)^«fc«WLftt©'ei!)5, 04 2*<Z5bf*, ft&v'g y 
MwAHA4 »L»Hs p 7 2©Hm^^^ttlLfct>©T?fo5 0 

0 4 2 W a Lfcig*)&»e>93 bfrftm 9 ^ 3-^ (43<C) &^x.fc#£(£ 
^fe 2#@©W-y) < 37t^&|fc«MM£ Lfc»#(*<>&0^^) tit 
IfcLTH s pO»S^*M*ilfco #HA^y =T*|(0#^TmH s p© 

£ 6 £itftt A HA4 (Dim Tt»fiH s p o$&5i##KS8;*7K:iig&£ 
ftfe P>3-5#g(Dl^->') 0 

£©*5fc, AHA4Sr»tfc« a fc©) fcfc^TH: 

Hs p 7 2 03av>385W J *fctbfc#x to©lKX©HA£^Lfc»«r<?W:AH' 
A4 £raLfc*§#tf) J: 5 fc»l^H s p 7 2 0a8W»H*feft**»ofc. 

*fcf*?/a s/^tr4AftV>HMSlR:*JV^tt, AHA4 fcJSH s p 7 2©3§m 
©*#»«£ £>ftfca>ofc 8 £©£ia»&HA4tfr«\ * M^tffc^fcttTTft 

Hs pO|83i{^:|5i^^#S r #^^v^fct)^t>e)f^ -J.* M'****** 
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< 3 >fWft5E<0*WHtf J ffl 

^-?AHA2, HA4s AHA4, HA6, AHA6, HAS, HA10, HA12. 
HA84 L4, PC-12lWfe#tr Cfc«**ftV-) 

1 . I^I^^I^ ' ttW**^ 



lOOngM (DHA4»«tf*-» =» * yXi* (Euro-Collins « ; Am. J. Surg. , 
179, P154-160 (W))*WMW<»T, r H A4(+)j 
**fcM\ »-n3jy«(BT, r H A4(-)J 



11 »*^SD»^b^ r H A4(+)j«W0.-BK rHA4(-)J^ 



wo ovmm pct/jpoi/o59is 
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THA4(+)j *Uam#*V THA4(-)J ftffl#JC, ***;faBittWl&4 Oral 
(3)M 

deoxynucleotidyl transferase (TdT) -mediated nick end labeling method; J. 
Cell. Biol., 119, P493-501 (1992)) \Z£5fflr Gtt&reog&OffFflli) Srtfo 

(3-l)Jfc£©smi:/$£fii;jfc©ji&g£|g 4 4 fc*50 44tO*tt, 
p<0.05 (Williams multiple range test)^#IcMri J fc5 ^ £ £^- 0 
B4 4©ffeSto>G>, THA4(+)J &TOf*> THA4(-)J tt«»RlJttr* 

{zr2)HEP^vitm®K<Dft^nffim<n%%:, rHA4(-)j &mmvtt 
mm, mm mmv>®&), mmmmmnntc ttucafu iha4 
(+)j mm\*iE%mkmm$i<D&mgi$fi, tha4(-)j K&btizx 



<D^PV^jg$i<E>pJ^$#f (Image-Pro PLUSTM Version 3.0.1 ; Media 
Cybernetics©) fcffv\ ®«&£l£itfc Lfc„ a^#j@#T* n^J'i&S* 
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*S*Sr® 4 5 lC^i" 0 ftfc® 4 5 <t><D * tt, p<0. 05 (Williams multiple range 
test) Vft&mSbZ t <b ^^fo 

H4 5©»*d^, THA4(-)j «^#l?f3aE*»fcH;L-C*«|CW<|t« 
«£ofc^ rHA4(+)j ftffi»»4iE»#tJtLTt«*if|fe«©±#ti 

(3-4)TUNELfeKJ;5$#f 
ttJfiJEOSftSrffFffi-fS l^ftfc Lt\ TUNELfe&^v/fcDNA<D®r)Wfc 

MvCV>S. TUNEL&liDNAO*tmt5*ife-efc^ DNA^Wffr 

ra^j, r*g Js r&gj N r^ferMj ©4SPgtffliL 

4 6 fcl, '&%<D&m%® 4 7 fcijrt. ftfc® 4 6 * ft> P<0. 05 (Williams 
multiple range test) fWiili/^&S i t Sr^o 

04 6«h, rHA4(-)j ®Mm-?&TUNELm&&*itcmmm 

V>X&<m»£tllL<D\ZMU THA4(+)J MWUNE Lfkfc$*Lfc 

A4(-)j ^ffiirtii mm) otmmm^smmm^m^fi 
tci>K tha4(+)j mmmxit ra&j ommmtm^tir, vmnmm 

Rb08r*a»e>, HA*y=f* (HA 4*) tt % B^fcfcffifcfc^TflHifc 



2. «BiMcm-5Sb*offi*^afciWfi • mmmm 



* 
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3®&#;v#*^5SMr/VP*--* (CMC) fc8WU 

JfciWIifHT, gE#tf)fl£ • nmmimm (teprenone, 
geranylgeranylacetone ; jgj n p n £ ; x— • Jf>f) £CMCR:$$?Ufc 

fctf^V^Co ^gfi, ^ftlmg/kg(IS^ffll:), d^O^#^*^ lOmlAg t 
«fc 5 «&Lfco LTtt'O. 5% CMC Srffivrfc, 



5»SDl«7y rfttt»flg»«j g^(n=8) % THA4 

4mg/kgJ «#»(n=8) % l"HA4 20mg/kgj S#^(n=8), l"HA4 lOOmgAgJ 

ft#*(n=8)*5j:v r^tt^^j »#W0i=8)K:^ftfc. 

*l@B©«:#OWB© 16:00 *»?>4»09y h&lftfcS*. -^O^B 0 8:00 
K±lB&^£&nl£4Lfcmtak§ftmLfc 0 3kft^*tta0© 8:00 *T?(24 
«FWI)ffofc. 16:00 4SJ:TJS 24:00 fcSgl 0gft#i:P«^^SrS4- 

-t©««-^yhSr»WU BiSrIWLfc, MfflLfcfftt 10%«4vw ]) y 
<3)fftt 

ft (Image-Pro PLUSTM Version 3.0. 1 ; Media Cybernetics S3) TfSJ^Lfco 
<S*«r04 8JC*-f o J&*JH4 8«f»©*:|8J:tf**M:, ^H-^tl p<0. 05 *J itf 
p<0.01 (Williams multiple range test)l?^"ic|l^^5^ i SrS^ 0 

TWIteft^<&®«*#ffiTLTV^ #|CHA4 20mg/kg ft-#»S3J;VBI 
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BJLJKDtt**^, HA*!>=**S (HA 4 IS) * 
m?ZZk*bs r©3WIOlS*»HA*pdlS (HA4$fr) 



**,W6 <«M& ^9#, ***P«H»> FAD {JIWT**** 



5l|OSDW?^t r»ftt#IB»*j »*#0i-8-), THA4 
2 fflg /kgj «4ftGi-8), THA4 WkgJ JWWOi-SK THA4 BOag/kgJ 
^i(n=8)Uit; rWtJWRiWU 4SW(n=8)> «J (n=8)fc£tt 

SB 1 HB©*W>*B® 16=00 *0»H© 8:00 

MKiBttftlHIKOCUfr ioo mg /kg ftn8*L*u 8:oo KJ***«t 

S^HIIM^^ 24:00 ©«4*fc*«U SB 8:00 
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(3)fMB 

nm& sbmzimLx, got mm.x^&smm<Dm^n^>it 0 got 

%tt&$hfo&MimmSysmex K-2000 ; SysBexttSD&JBlvcfrofc. 

«r#©M*Sr|g 4 9 N IMfc>IMt$BI 5 0 **5H4 9 ft itfBI 50* 

©*tt, P<0.05 (Williams multiple range test)T*tt&&k&Z.b>kyfct, 

®4 9£*3, HA 4 50mg/ml «4#fc*JV>T, Bttt*ffl8»«ttWK:JtLT 

Wtfc, Bf^fia^«4»^JtLTtE*^eife^O»'>^I.e>n, FA 
DfclftbTfcfilk^|!b»>LT^fc 0 HA4»f^»$fc*rt 

w©*»^ttia«[^**^©tft#Lfc«fcHA*y=r|| (HA 4*0 

e><«Flfl«:K-j-5 r©»^|iHAty^f (HA4») #^H> 

*fc*HRfc*5V^W:, *ffijfo.*© I L— 1 0 *5*tf I L- 8 OjgltffC 

IL-10ti\ Gttjfij^hw^SrSttSfcJBSU IMSlSrft 

«1-5^«rWt-5fieft) ©-Sl?fo5 Hsp70 t||jgLTV^i^*8&£tl 
T*J«J Q. Immunol., 164 (5), p2711-2717 (2000)), HK.aV%1-/<y>A\C 
£^XMB£iltc1ffifc% I L— 1 b#8HflLfci©##t>ifc5 (Autoimmunity, 
31 (2), p75-83 1999), 

•* # ±# L T V> £ £ * # W £> j&» £ o T *5 0 (Toxicology and Applied 
Pharmacology, 163, p231-9 (2000), Acta Gastro-Enterologica Belgica, 57 (3-4), 
P255-9 (1994) ) , $ £> Hsp70 ©%$]$$£ <fc 5 I L - 8 ©3&5E##&|IJ t 
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<D$B#*>fc5 (Journal of Immunology, 164, p5416-23 (2000) ) 0 

3$m*P<D I L - 1 Oft, IL-10 Rat ELISA (END0GEN f±$Sl)T«Lfc 0 I L 
-8\*s /^^XhA^y-X yyh CINC-1 (IL-8) (ft^tt^t77^^ 
7^7 h y -X) XMM Lfeo IL-10 5 1 fc, I L - 8 « 

5&®S&HI 5 2 fc^o ^*3@5 1*5J:OT5 2*P<D* p<0.01 (Williams 
multiple range test)T*^fI:^&5 ^ £ Sr^l - ,, 

0 5 lit), HA4O^M«^jflL^IL-10mg^iiiPLT*5!9s H 

a 4 50mg/k g ^m\c^xitmmmmmumKitLxssn.^ iL-iom 

gfttrnzm^tftfrfrZo *fc@5 2J:!9 % HA4©^-¥*fe#W^JfiL c fI 
L - 8 «g>W> LTV^ r t ^b^5o 
^O^m^bHA^-y =**f (HA4H) tiu I L-l O (DM£tem)%:& XXfi 

HAtMt (HA4») it I L-l 0 (DMMm^ I L~ 8 (DM^MM^L 

A4i) It I L-l OOi^I L-8©i|JBtiBt5», IL-10 
©S«ii^ IL-8 <D0»fiJ«fee>n5^#^^^e^li: ttfeil L 5 

HA*y=f$t (ha 4^) mmmm^^Mwm^TM^^ 
i t^mr-ifes, 

IfciMWIHt, 5SMt5777-^yC (Stronger Neo- 
Minophagen C; $/77-y>-») K#S5mg/kg -e/B^;fc 0 ^CO**^ 
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8il&OBalb/W**£, «!4M*(n=12) % THA4 2mg/kgj 

S4#(n=12K THA4 lOmgAgJ &4P(n=12K THA4 50mg/kgJ &£#(n 

=i2)*jj:tf rn^Rg^j »w(n=i2) % nEumi (n=8)fc#»tfc. 

a yjJls* y V A (ConA; S^tfc) * 15og/kg tfc 0 %<D&±.m& 

(3) Mi 

W»**RJ:D^JlL«SrliaftU tt*ft;¥i»^«f*lI(COBAS MIRA S ; 0# 

p gpt ©tt^t^ got stt^sojt ufco ntcfffrnzmm u-c, . m 

*©tt*s GPT OWtt T|ttt^flB«j &#*p-e#*)5 6 0 0 au./L)T?*> 
ofc 0 nHfcMt THA4 lOmg/kgJ jft^XV IHA4 50mg/kgJ &-£$¥Tii 
Zfl^tim 2 2 0 0 (I. U. /L) XtWft 1 20 0(1.11. /L) -Cife 5 , V *fJtt> rifttt^ 
H8»«J ttWtttfLTtffcfcttfrofc (p<0.01 ;Dunnett <D£fittfc&£). 
rHH£#fg$ttj 4 0 0 0 (I. U. /L) -Cfcofc. 

GOT<DTOffi« ri^^^^j g#&aft6 0 0 0 (I.U. /D-C&ofc. 
£*lfc#L THA4 lOmg/kgJ "rHA4 50mg/kgj ®mx*l*%tl? 

^2ooo(i. u. i o o o (i. u. /l) vh v , v^-ftit> r£tt*HR«i£j 

S^il^LtttCi^ofc (p<0.01 ;Dunnett tf>#SJfc|fc|££)o W 
tt*MBJ&ttj 4 4 0 0 (I. U. /L)-efcofc 0 

*fcllfilOrtlR9fjao|t* N THA4 lOmg/kgJ THA4 50mg/kgJ 

tts vvfftfc riWigtj »-W*5J:^ rB§te*t$Mj #4#fc*tL-cif 

£0 HAty=l (HA4SF) f*=»^^yyA^<fcoT^j@$ 

^5iffPI#WtT>b^$riSW1-«itdS^$tt> HAtMt (HA 4 It) 
M*oTOW(-:*f LT^-Cfe^r £/J*jj*i&$*Wt, $ bfcc^n^ra&fc 



CT/JP01/05918 

WO 02/04471 



60 

tm*r*>tm*s HA*y=*« (ha 4 ^ 

**oftatt0*v*te *jSMc*iv^t>, 

mm* • utftoai *ww* 1 L ~~ 
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1. 4$J~6 omfrhfflSlZflZ'iM X*$rf5KT/l<nym*}) =f|» 0 

2 . m*« l fcKfc© t t/wp y =r» U a>o, TIB ( l ) ~ ( 6 ) 

Em Lfc&ffl#*fcfc ± 19 * > V vf ft©;fr8sfc: «t o T t>£»»fc¥-fe fc° 

-*fc«U **oStttr--^©jiai#OT©(a)j8J:r;(b)Ji^t1i5 fcfcS. 
(a) 2 1 0 nm©»«fCtfcWtfcil#, ^4><DiHAty J»©bT-^iffi«© 

p ^i**- y =*»© t — * ffi^©fq(c*f-r § buib^TO(c:^-/£ t- ^ vmmm 

(4) ^^ir^Srflifi^sHA^y r>r y h t^OT#x«TO# 

* *©3IHt4r 1 1 Lfc#S\ l!ll*if£0«£*fte J: 5$ttflttf o. 9 9 7- 
1.0 0 3 (tB*HSD -<?*?$• 

(5) SttHMttfiW-SHA^y^^ttSft* (C) % (H) *5j;tje 
» (N) ©*ive*io^»H:©a»lt (tt%) fc, SK®#*5e*£*rt*5 

1 (S*%) T'fc^o 

(6) 9V*9H, DNA*5«t^yKh^^^Hg^fc^Wt^V\ 
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(7) aiJW^© l H-NMR*Jj;tJ« l8 C-NMR«l«Oi(S*^ TE^ (1) 



^ (1) 




6. t7/VD^ty =W4$f-efc*K il^«2*fc«3^1B«O®^ 0 

7 . ft*Ji 1 (CfEitO t T/V p U ifSEE 

8 . »Jf 1 (cEifeW b p y =f*f 1 1 TftM 2 * fete 3 (CfBto 
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10. mm- m&%mm. mmmu mm^mrn, mm&mu 1 l- 
1 0 m&femi, RviL-8 m&toMMfr bM&tiz^-nubxDMth z>^t 
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